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h i g h l i g h t s
• I provide an example of utility function that generates a Giffen demand.
• Although piecewise defined, this utility is quite simple: symmetric and quadratic.
• This utility represents standard preferences in Economics.
• I characterize the parameter values under which Giffen demand is obtained.
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a b s t r a c t
I provide a simple example of a quadratic utility function that generates a Giffen demand. The utility
function is symmetric, increasing and concave. Interestingly, theGiffen effect arises in the subspacewhere
the utility function is strictly increasing and strictly concave. A full characterization of the parameter
conditions under which the Giffen demand arises is provided.
© 2014 Elsevier B.V. All rights reserved.
1. Introduction
The existence of Giffen goods beyond the theoretical possibility
that was then formalized in the Slutsky equation, has been ques-
tioned for a long time (see, for example, Vandermeulen, 1972;
Stigler, 1947). Recently, Jensen and Miller (2008), have found ev-
idence of Giffen behavior for consumption of rice in rural China.1
This discovery brings back to relevance the understanding of the
micro foundations of such a demand function.2
✩ I would like to thank the Editor and two referees for their comments that have
improved the paper substantially. Special thanks also go to Domenico Menicucci
for his helpful comments and discussions, and the Department of Mathematics
for Decisions at the University of Florence for their hospitality. All the remaining
mistakes are mine.∗ Correspondence to: Department of Economics, Kyunghee University, 1
Hoegidong, Dongdaemoon-gu, Seoul, 130-701, South Korea. Tel.: +65 6828 0872;
fax: +65 6828 0833.
E-mail addresses: landim@smu.edu.sg, landi.massi@khu.ac.kr.
1 In particular, they provide evidence that demand for rice has theGiffen property
amongst poor people who spend a quite significantly large share of their income in
it and for which there are some substitutes who are more expensive.
2 The recent works by Doi et al. (2009) and Heijman and Mouche (2012) provide
an exhaustive and well crafted introduction to this topic.
This note provides an example of a simple, smooth and conven-
tional utility function that generates a Giffen demand.
Although the utility function is piecewise, it is conventional
in the sense that it represents monotone and convex preferences
generating a continuous demand function. Interestingly, the Gif-
fen good property is observed in the subset of the positive quad-
rant where preferences for both goods are strictly monotone and
strictly convex.
Earlier examples relied on non-conventional utility functions
(Spiegel, 1994; Weber, 1997; Vandermeulen, 1972). Nonconvex
preferences also appear in more recent works (Butler and Mof-
fatt, 2000; Heijman and Mouche, 2012). Starting from the price
offer curve Moffatt (2002) constructs a family of conventional in-
difference curves (hyperboles) that generate the Giffen property,
without providing any specific utility function3; Sørensen (2007)
modifies Leontief utility functions by introducing some degree of
substitutability between the two commodities but does not obtain
smooth indifference curves. Doi et al. (2009) provide an example of
a piecewise monotone and convex utility function that generates a
3 Heijman and Mouche (2012) and Moffatt (2012) use Moffatt (2002) approach
to provide some examples, which are not that simple nor conventional.
http://dx.doi.org/10.1016/j.mathsocsci.2014.11.006
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Fig. 1. Left: Indifference maps. Right: Income (CB) and Substitution (AC) effects.
Giffen demand. This note fits into the same category, and provides
an even simpler utility function.
2. The family of utility functions
Consider a utility function whose indifference curves are re-
ported in the left panel of Fig. 1. Preferences are monotone and
convex in R2+. The dotted lines represent the reaction functions
∂u(x, y)/∂x = 0 and ∂u(x, y)/∂y = 0. Utility is strictly increasing
and strictly concave in the subset of R2+ delimited by these dot-
ted lines. The Giffen effect arises exactly in this region, as shown in
Fig. 2.
The top panel shows the price consumption path obtained
by changing p. The bottom panel indicates the demand for x so
derived. We can see that demand is upward sloping and convex
for a nonempty and convex subset of the prices. At the current
income, the solution to the utility maximization problem is never
at a kink. Therefore demand for x can be constructed via simple
tangency considerations. The right panel of Fig. 1 shows the income
and substitution effects associated to a certain price increase
of x.
This example is generated from the following utility function
w(x, y) = −a(x2 + y2)+ b(x+ y)− cxy+ d. (1)
There is no loss in generality in setting a = 1 and d = 0. Assume
that b > 0 and 2 > c > 0. This utility function represents
preferences that are strictly convex and with a satiation point at
(b/(2+ c), b/(2+ c)). We can construct a monotone and concave
utility function (i.e. one representing standard preferences) as
follows.
u(x, y) =

w(x, y) if 2x+ cy > b and cx+ 2y > b
1
4

b2 − 2b(c − 2)x+ c2 − 4 x2
if 0 ≤ x ≤ bc+2 and cx+ 2y < b
1
4
(b2 − 2b(c − 2)y+ (c2 − 4)y2)
if 0 ≤ y ≤ bc+2 and 2x+ cy > b
b(b− 1)
2+ c +min{x, y}
if x ≥ b
2+ c and y ≥
b
2+ c .
(2) Fig. 2. Top: Income consumption path as price of x changes. Bottom:Demand curvefor xwhich shows the Giffen property.
The utility is constructed by creating flat (horizontal or vertical)
indifference curves for the goodwhosemarginal utility has become
negative according to w(x, y). With quadratic utility, we cannot
exclude corner solutions a priori. This complicates a bit the
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Fig. 3. A graphical analysis of Proposition 1.m1 = 4−c−2
√
2(2−c)
c2
.
analysis. However, once the parameters values generating a Giffen
demand are found, the equation of the utility function and the
subsequent calculations are simple.
The set of all affordable bundles (x, y) is denoted by px+y ≤ M ,
where p ≥ 0 is the unit price of x andM > 0 is the income.
It will be convenient to set M = mb, and then normalize b to
1 so that we can carry the analysis with respect to the minimum
number of parameters, c, p and m. Given the symmetry of the
utility function I now focus on the demand for x, which is given
by
xd(p,m) =

m
p+ 1 if p ≤ m(2+ c)− 1
min

m
p
,max

0,
(1− cm)− (1− 2m)p
2(1− cp+ p2)

Otherwise.
(3)
The need for the min and max conditions in the demand functions
is to account for corner solutions. The demand for x is continuous
in p > 0 andm > 0, and differentiable virtually everywhere.4 It is
immediate to verify that
4 At p = 0, the demand for x is a correspondence since any x ≥ (1 − cm)/2,
(whenm < 1/(2+ c)), or x ≥ m/(2+ c) (whenm ≥ 1/(2+ c)) is optimal.
Lemma 1. Suppose (p+1) > m(2+ c) andm > p(1−p)/(2− cp).
Commodity x is inferior if and only if p < c/2.
Lemma 1 implies that a necessary condition for a Giffen effect
to arise is that p < c/2. The following proposition states the main
result of this paper.
Proposition 1. Let
p0 = m(2+ c)− 1, (4)
p1 = 1+ cm−

(1+ cm)2 − 8m
2
(5)
and
p2 = 1− cm−

(1− cm)2 − c(1− cm)(1− 2m)+ (1− 2m)2
1− 2m . (6)
The demand for x has the Giffen property if and only if one of the
following holds
1. 0 < c ≤
√
17−1
4 and
(a) 1−c
2−c2 < m <
1
2+c , and p ∈ (0, p2);
(b) 12+c < m <
1
2 , and p ∈ (p0, p2);
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Fig. 4. Derivation of demand for x when c = 1.366, and m = 0.1 (left), or m = 0.4 (right) which correspond, respectively, to case 3a and case 3c in Proposition 1. Top:
Income consumption path as price of x changes. Bottom: Demand curve of x.
2.
√
17−1
4 < c < 1 and
(a) 1−c
2−c2 < m <
1
2+c , and p ∈ (0, p2);
(b) 12+c < m <
1
2 , and p ∈ (p0, p2);
3. 1 ≤ c < √3 and
(a) 0 < m ≤ 4−c−2
√
2(2−c)
c2
, and p ∈ (0,min {p2, p1});
(b) 4−c−2
√
2(2−c)
c2
< m < 12+c , and p ∈ (0, p2);
(c) 12+c < m <
1
2 , and p ∈ (p0, p2);
4.
√
3 ≤ c < 2 and
(a) m < 12+c , and p ∈ (0,min {p2, p1});
(b) 1c+2 < m ≤ 4−c−2
√
2(2−c)
c2
, and p ∈ (p0,min {p2, p1}).
(c) 4−c−2
√
2(2−c)
c2
< m < 12 , and p ∈ (p0, p2).
The proof requires simple (but lengthy) algebraicmanipulation,
and it is available in the online Appendix of this article. Fig. 3
provides a visual description of the conditions in Proposition 1.
The Giffen effect is obtained whenever p > max{0, p0} and p <
min{p1, p2}. The conditions in Proposition 1 indicate all the cases
where these inequalities are satisfied.
The cutoff p0 denotes the maximum price for which the bundle
(1/(2+ c), 1/(2+ c)) is affordable. For low levels of income, that
ism < 1/(2+ c), this never happens (p0 < 0).
The second cutoff on prices, p1, sets the maximum value at
which the demand for x is below m/p. The last cutoff, p2 is for the
Giffen effect. As expected, we have that p2 < c/2 for all m < 1/2.
In addition, x > 0 any time b < c/2. Intuitively, if demand
for x is at zero, an increase of the income cannot bring it further
down.
Finally, p > p0 and p < c/2 imply that m < 1/2. In ad-
dition, c < 2 implies that p < 1, the price of y. Therefore the
Giffen effect arises when the commodity is cheap compared to
some superior substitute and the income available is relatively
small.
Proposition 1 allows for a Giffen demand to emerge under
several parameter configurations, some of which do not generate
a straightforward analysis (even graphically). Fig. 4 reports two
more possible scenarios. Nevertheless Fig. 2 shows that things can
be kept quite simple and a standard analysis can be presented to
undergraduate students. As mentioned, in that case demand for
x is concave whenever it is increasing in p. This happens for a
nonempty subset of the values of m and c . This result addresses
the remark in Heijman and Mouche (2012) about the rarity of
a concave demand function in the price range for which the
commodity is a Giffen good.
Appendix A. Supplementary data
Supplementary material related to this article can be found
online at http://dx.doi.org/10.1016/j.mathsocsci.2014.11.006.
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